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What Processes Control CO,?
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Measuring CO, from Space

* Record spectra Retrieve variations in Validate measurements
of CO, and O, the column averaged to ensure X,,,accuracy
absorption in O, dry air mole of 1 ppm (0.25%)

=

reflected sunlight | 72¢ton, X, over the
sunlit hemisphere

Initial
Surf/Atm
State
w0
R 3
L | | Revised [ otrument
Surf/Atm
State Performance

‘ Model

Tovyer Aircraft

B




0CO-2 Sampling Approach

O, A-Band
CO,1.61 um Band

1 CO, 2.06 um Band

The OCO-2 instrument collects 24 soundings each second as it flies
over the sunlit hemisphere of the Earth, yielding almost 1 million
soundings each day
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A Quick Look at the OCO-2 Prime Mission

Orbiting Carbon Observatory - 2
Atmospheric Carbon Dioxide Concentration (09/06/14 - 08/10/2016)




Comparison of TCCON and OCO-2 X5,
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ACOS/GOSAT B7.3, and OCO-2 v7 XCO2

TCCON and other
standards have been
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Localized Sources
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Anthropogenic Emissions

OCO-2 mean XCO anomalies, 2014 2016
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Janne Hakkarainen et al. GRL (2016)
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2015-2016 El Nino: Ocean Response
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2015-2016 El Niino: Fires
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Estimated CO, emission for the 2015 Indonesian fires (July - November)
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Xco2 €nhancements over
Indonesia observed by
OCO-2 between July
and November 2015.

Fire emissions estimates
from the GFAS and
GFED inventories to
emission estimates
obtained from OCO-2
data, using two analysis
approaches. The OCO-2
estimates are less than
70% as large as those in
the inventories.
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Az Assimilation of 0CO-2 X,

10/01/2014 02:59:59Z

Brad Weir et al. GSFC GMAO




@ Solar Induced Chlorophyll Fluorescence (SIF)

(a) OCO-2 SIF @757nm (2015) (b) GOME-2 SIF @740nm (201 5)
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2015 El Nino and 2011 La Niha annual
biosphere fluxes and their differences
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Validating Regional Flux Changes

Aircraft vs OCO-2 vy Surface Flask vs OCO-2
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Reduced GPP

AMAZON ©

! NBE {2015-2011), GtChyr
B T (2015-2011), K
M Precip (2015-2011), mm/day

2015-2016 El Nino: 3 Continents, 3 Stories

Increased Fire
Respiration
(‘nH
— SOUTH
06 EASTASIA |
AFRICA im wI
AUSTRALIA

VAL
cCO2

-

18




nviSat SCHIAMACHY

NEAR FUTURE PRESENT PAST

LATER

Evolving Carbon Measurement Capabilities

Two New CO, missions selected :
NASA Earth Ventures GeoCarb

CNES confirms MicroCarb

202X...
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Summary

 OCO-2 was successfully launched on 2 July 2014, and started
its first extended mission on October 16, 2016

— Now returning about 100,000 full-column measurements of
Xco2 €ach day over the sunlit hemisphere

— These products are being validated against TCCON and
other standards to assess their accuracy

 Over 27 months of data have been delivered to the Goddard
Earth Sciences Data and Information Services Center (GES-
DISC) for distribution to the science community

http://disc.sci.gsfc.nasa.gov/OCO-2

 These products are now being used by the carbon cycle
science community to identify and quantify the CO, sources
and sinks on regional scales over the globe
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